Receptor-mediated catabolism and tissue uptake of human low density lipoprotein in the cholesterol-fed, atherosclerotic rabbit.
The LDL receptor pathway, which was delineated in cultured cells, is now known to operate in vivo. In this study we have measured the plasma clearances and tissue uptakes of native and chemically modified (1,2-cyclohexanedione-treated or reductively methylated) LDL in rabbits in order to determine the response of the pathway to a high-cholesterol diet. 1 week on the diet increased circulating LDL and suppressed its receptor-mediated plasma clearance and uptake into all tissues. The fractional catabolic rate of the lipoprotein via the receptor-independent route also fell. Continuation of the feeding program for 12 weeks accentuated these changes and virtually eliminated receptor uptake into all tissues so that the plasma decay curves of native and cyclohexanedione-treated LDL were superimposable. Lipoprotein assimilation by the aorta, however, did not follow this general trend. This tissue, after 12 weeks, was variably infiltrated by atheromatous deposits and the appearance of these lesions was associated with a substantial increase in the relative uptakes of both native and chemically modified (cyclohexanedione-treated and reductively methylated) LDL. We concluded (a) that expansion of tissue cholesterol pools virtually abolishes LDL receptor activity in rabbits; and (b) that LDL assimilation (both apparently receptor-mediated and receptor-independent) paradoxically increases at sites where the aorta is affected by atheromatous lesions.